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(57)Abstract: 

PROBLEM TO BE SOLVED: To achieve an 
automatic transmission during the EV mode traveling 
by providing a transmission drive to selectively set 
the gear ratio of a transmission, a clutch drive to 
joint/disjoint a second clutch, and a transmission 
control circuit to give the electric signal for control to 
the transmission drive and the clutch drive. 
SOLUTION: When a transmission 6 is in the neutral 
position, a clutch drive 36 is operated to set a second 
clutch 22 in the off-condition. When the transmission 

6 is engaged with a traveling gear, the rotational 
speed of an output shaft of a power connection gear 

7 is calculated by a vehicle speed sensor 30, and the 
rotational speed of a second electric generator 2 is 
received from a second rotation sensor 32. The rotational speeds of two shafts of the 
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second clutch 22 opposite to each other are substantially equal to each other based on the 
rotational speed of the output shaft. A transmission drive 35 is driven by controlling a 
transmission control circuit 40 to set the second clutch 22 in on-condition. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An internal combustion engine and the first motor generator directly linked with this 
internal combustion engine's revolving shaft, A change gear, this change gear, and the first clutch 
prepared between said revolving shafts, The power connection gearing connected with the input side 
of this change gear, and the second motor generator, It has the second clutch prepared between this 
second motor generator and said power connection gearing. In the hybrid car equipped with EV 
mode control means (12 42) which performs acceleration or braking with said second motor 
generator with the disconnection state of said first clutch The gear change driver which carries out a 
selection setup of the gear ratio of said change gear according to an electrical signal, The clutch 
driver which **** said second clutch according to an electrical signal, The hybrid car characterized 
by having the gear change control circuit which is electrically connected with said EV mode control 
means, and gives the electrical signal for control to this gear change driver and a clutch driver 
according to operation information. 

[Claim 2] Said gear change control circuit is a hybrid car including an operation means to choose the 
optimal gear ratio of said change gear automatically according to a car rate and operation according 
to claim 1 . 

[Claim 3] Said EV mode control means is a hybrid car including the control means which adjusts the 
rotational speed of said second motor generator automatically so that the rotational speed of both the 
revolving shafts of the second clutch may approximate according to the change gear gear set up, 
when said second clutch shifts to ****** from a disconnection state according to claim 2. 
[Claim 4] It is a hybrid car including a means by which said second motor generator is a polyphase 
current rotating machine, and said EV mode control means carries out accommodation control of the 
rotational speed of the field of the polyphase current rotating machine automatically in response to 
the signal from said gear change control circuit according to claim 2. 

[Claim 5] An internal combustion engine and the first motor generator directly linked with this 
internal combustion engine's revolving shaft, A change gear, this change gear, and the first clutch 
prepared between said revolving shafts, The power connection gearing connected with the input side 
of this change gear, and the second motor generator, It has the second clutch prepared between this 
second motor generator and said power connection gearing. In the hybrid car equipped with EV 
mode control means (12 42) which performs acceleration or braking with said second motor 
generator with the disconnection state of said first clutch Said change gear is equipped with the 
manual change gear lever operated by the operator, and it has the clutch driver which **** said 
second clutch according to an electrical signal. Further said EV mode control means A means for it 
to be connected electrically and to give the electrical signal for control to this clutch driver according 
to operation information, and when said second clutch shifts to ****** from a disconnection state 
The hybrid car characterized by including the control means which adjusts the rotational speed of 
said second motor generator automatically so that the rotational speed of both the revolving shafts of 
the second clutch may approximate according to the change gear gear set up. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the hybrid car which uses together an internal 
combustion engine and a motor. This invention relates to the hybrid car equipped with the second 
motor generator which can separate the internal combustion engine and this first motor generator 
other than the first motor generator linking directly to an internal combustion engine's revolving 
shaft, is in the condition of having stopped rotation of an internal combustion engine, and can carry 
out drive transit as an electric vehicle, or can perform regenerative braking. This invention relates to 
a change gear in case this second motor generator performs drive transit or regenerative braking, and 
control of a clutch. 
[0002] 

[Description of the Prior Art] It is the name of HIMR, and the applicant for this patent had the motor 
generator (on these specifications, it is called the first motor generator) linking directly to an internal 
combustion engine's revolving shaft, by controlling this motor generator as a motor, he manufactured 
and sold the hybrid car which can perform auxiliary acceleration and can perform regenerative 
braking by controlling this motor generator as a generator, and has acquired popularity with a bus 
and other large-sized motor vehicles. By the HIMR method, it runs a car mainly with an internal 
combustion engine, and an internal combustion engine's output shaft is equipped with the clutch (the 
first clutch) and the change gear. Moreover, in a HIMR method, during transit of a car, since rotation 
of an internal combustion engine is not suspended, even if a car is braking, from an internal 
combustion engine, exhaust gas is discharged also in the condition that a car does not accelerate. 
[0003] To the car of this HIMR method, the applicant for this patent prepared the power connection 
gearing (PTO) in the input shaft of a change gear, connected the second motor generator with this 
power connection gearing through the second clutch, and proposed and did patent application of the 
new hybrid car it can run also as a pure electric vehicle which does not operate an internal 
combustion engine as EV mode (Electric Vehcle, electric vehicle mode) (it sets at the time of 
Japanese Patent Application No. No. 1 13955 [ nine to ], and this application application, and is un- 
opening to the public). That is, even if this new hybrid car stops rotation of an internal combustion 
engine completely by making into a disconnection state the first clutch connected with an internal 
combustion engine's output shaft, it is a transit drive or a hybrid car which can carry out regenerative 
braking about a car by the second motor generator. 
[0004] 

[Problem(s) to be Solved by the Invention] invention-in-this-application persons — the above — a 
new hybrid car was made as an experiment, and some problems were faced when examined. While 
one of them needs to set up the gear ratio of the change gear to be used proper in order to make the 
most of the engine performance of the second motor generator when using the second motor 
generator as a motor and performing a transit drive, or when using the second motor generator as a 
generator and performing regenerative braking, this gear ratio turns into different gear ratio from 
transit only with an internal combustion engine. An operator does an actuation setup by operation, 
and the gear ratio of this change gear is constituted from the car of the manual shift from the former 
by the automatic car so that a selection setup of the gear ratio may be automatically carried out 
within limits set up by operation. 
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[0005] Moreover, by equipping a large-sized thing equivalent to the first clutch prepared in an 
internal combustion engine's revolving shaft, when running as EV mode (electric vehicle mode), the 
second clutch inserted in the machine circuit which connects the second motor generator with a 
change gear becomes expensive while equipment becomes large-sized. 

[0006] this invention is carried out to such a background ~ having ~ the input shaft of a change gear 
- a power connection gearing (a PTO gear --) Power Take Off, although it is not power fetch here, 
garbage collection truck, Prepare and the second motor generator is connected with this through the 
second clutch. PTO gears, such as a motor fire engine, — it can use — In the new hybrid car it can run 
also as a pure electric vehicle which does not operate an internal combustion engine as EV mode 
When running in EV mode, it aims at offering the hybrid car which can perform control of the 
second clutch and control of a change gear proper. This invention aims at offering the equipment 
which can control the second clutch automatically. This invention aims at offering the equipment 
which the operator who is driving the common automobile which equipped the internal combustion 
engine from the former for such a new hybrid car can operate smoothly without sense of incongruity. 
This invention aims at offering the equipment which can miniaturize the second clutch. 
[0007] 

[Means for Solving the Problem] The first motor generator with which this invention was directly 
linked with the revolving shaft of an internal combustion engine (20) and this internal combustion 
engine (1), The first clutch prepared between a change gear (6), this change gear, and said revolving 
shaft (21), The power connection gearing (7) connected with the input side of this change gear, and 
the second motor generator (2), It has the second clutch (22) prepared between this second motor 
generator and said power connection gearing. In the hybrid car equipped with EV mode control 
means (42 12) which performs acceleration or braking with said second motor generator with the 
disconnection state of said first clutch The gear change driver which carries out a selection setup of 
the gear ratio of said change gear according to an electrical signal (35), The clutch driver which **** 
said second clutch according to an electrical signal (36), It is characterized by having the gear 
change control circuit (40) which is electrically connected with said EV mode control means, and 
gives the electrical signal for control to this gear change driver and a clutch driver according to 
operation information (an accelerator, a brake, a regenerative-braking control lever, signal from 
others). 

[0008] When said second clutch shifts to ****** from a disconnection state including an operation 
means by which said gear change control circuit chooses the optimal gear ratio of said change gear 
automatically according to a car rate and operation, as for said EV mode control means, it is 
desirable to include the control means which adjusts the rotational speed of said second motor 
generator automatically so that the rotational speed of both the revolving shafts of the second clutch 
may approximate according to the change gear gear ratio set up. Furthermore, said second motor 
generator is used as a polyphase current rotating machine, and, as for said EV mode control means, it 
is desirable to consider as a configuration including the means which carries out accommodation 
control of the rotational speed of the field of the polyphase current rotating machine automatically in 
response to the signal from said gear change control circuit. 

[0009] This invention can consider a change gear as a manual shift. Namely, the first motor 
generator with which this invention was directly linked with the revolving shaft of an internal 
combustion engine and this internal combustion engine, A change gear, this change gear, and the 
first clutch prepared between said revolving shafts, The power connection gearing connected with 
the input side of this change gear, and the second motor generator, It has the second clutch prepared 
between this second motor generator and said power connection gearing. In the hybrid car equipped 
with EV mode control means (42 12) which performs acceleration or braking with said second motor 
generator with the disconnection state of said first clutch Said change gear is equipped with the 
manual change gear lever (43) operated by the operator. It has the clutch driver (36) which **** said 
second clutch according to an electrical signal. Further said EV mode control means A means for it 
to be connected electrically and to give the electrical signal for control to this gear change driver and 
a clutch driver according to operation information, and when said second clutch shifts to ****** 
from a disconnection state It is characterized by including the control means which adjusts the 
rotational speed of said second motor generator automatically so that the rotational speed of both the 
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revolving shafts of the second clutch may approximate according to the change gear gear set up. 

[0010] The first clutch can be used as the clutch operated by an operator's left leg clutch pedal with 

which conventional example equipment is equipped as an equipment configuration. And it is 

constituted by the lever or switch operated by the operator so that this first clutch can be set up 

continuously at a cutting condition (in namely, the condition of continuing stepping on clutch pedal). 

This lever or switch is good to set up so that it may be operated by an operator's left leg. 

[001 1] It can consider as the configuration which prepares another clutch at a serial at the clutch and 

machine target which are operated by the conventional left leg as the first clutch. 

[0012] By making it such a configuration, it is the first mode (electric vehicle mode, the so-called 

EV mode) as a mode of operation. 

The second mode (mode of a charge mold electric vehicle) 
The third mode (engine mode) 

The fourth mode (auxiliary braking auxiliary acceleration mode) 
The fifth mode (regeneration mode) 

It can set up and either of the above-mentioned modes can be chosen according to an operation 
situation. 

[0013] The first mode of the above is the mode make suspend an internal combustion engine (20), 
makes the first clutch (21) a disconnection state, makes the second clutch (22) ******, and uses the 
second motor generator (2) as a motor or a regenerative-braking generator, and it is made to run as 
an electric vehicle. The second mode is the mode makes an internal combustion engine (20) 
operational status, makes the first clutch (21) a disconnection state, and makes the second clutch (22) 
******, making the electrical energy generated by the first motor generator (1) charge in a battery 
(5), and it runs with the second motor generator (2). The third mode is the mode each runs with an 
internal combustion engine (20) by making the first motor generator (1) and second motor generator 
(2) into an OFF state. The fourth mode is the mode in which transit and braking are performed by 
making the second motor generator (2) into an OFF state using an internal combustion engine (20) 
and the first motor generator (1). The fifth mode is the mode in which regenerative braking is 
performed as a regenerative-braking generator especially using the second motor generator (2), when 
running in the third mode of the above. This fifth mode is the mode used in order to make the energy 
generated by braking revive, when the charge of a battery (5) becomes small and the acceleration 
transit by the cell becomes impossible. 

[0014] An actuation setup of these modes is carried out by the mode setting switch (9), the 
regenerative-braking control lever (8) prepared in the lower part of a steering handle, the actuation 
switch (or control lever) which makes the first clutch a cutting condition continuously, and the 
actuation switch (or control lever) which makes the second clutch a cutting condition continuously. 
That is, a mode setting switch (9) is or or a partition of whether to carry out a halt which operates an 
internal combustion engine, and it is used in order to carry out an actuation setup of whether a 
regenerative-braking control lever (8) performs regenerative braking or into which level it makes the 
extent in carrying out. The setting degree of this is carried out according to the travel speed of an 
automobile. 

[0015] Continuous "**" of the first clutch (21) can be performed by controlling electrically the 
actuator to which it could constitute so that the mechanical lever which an operator operates might 
perform mechanically, or the first control circuit (41) was connected as a mechanical system. 
[0016] The second control circuit (42) transforms direct-current electrical energy into alternating 
current electrical energy from a battery with drawing and the second inverter (12) according to 
control of the first control circuit, operates the second motor generator (2) as a motor, and drives a 
car with the driving force. 

[0017] With the configuration using a polyphase current rotating machine as the second motor 
generator, also in a motor, when the frequency of the alternating current to supply is adjusted also in 
a generator and it changes the rotational speed of a field, the rotational speed of a motor generator 
can be changed. 

[0018] The power connection gearing (PTO) which prepared in the input shaft of a change gear by 
performing such control is connected, the second motor generator is connected through the second 
clutch, it becomes possible to perform control of the second clutch and a change gear proper and 
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automatically in the condition of not operating an internal combustion engine, also in the hybrid car 
(EV mode) it can run as an electric vehicle, and gear change by the change gear can be performed. 
When the operator who is driving the common automobile equipped with an internal combustion 
engine by this configuration drives a hybrid car, it can operate smoothly without sense of 
incongruity. 

[0019] Moreover, since the rotational speed of both the confrontation shaft is substantially controlled 
equally when the second clutch will be from a disconnection state in ******, it can lessen that 
slipping and generation of heat arise at the second clutch. Since the second clutch itself can be 
miniaturized by this, economical equipment is realizable. 

[0020] This invention can be carried out also when considering a change gear as a manual shift. That 
is, the shift lever operated by the operator at a change gear can be prepared, and an operator can do 
degree actuation of the change gear gear ratio according to a car rate. 
[0021] 

[Embodiment of the Invention] 
[0022] 

[Example] Next, this invention example is explained based on a drawing. 

[0023] (The first example) The block diagram in which drawing 1 shows the configuration of the 
important section of the first example of this invention, and drawing 2 are drawings showing the 
example of arrangement of the regenerative-braking actuation lever in the first example of this 
invention, a mode setting switch, and a clutch operation switch. 

[0024] The first motor generator 1 with which the first example of this invention was directly linked 
with the revolving shaft of an internal combustion engine 20 and this internal combustion engine 20, 
A change gear 6, this change gear 6, and the first clutch 21 prepared between said revolving shafts, 
The power connection gearing 7 connected with the input side of this change gear 6, and the second 
motor generator 2, It has the second clutch 22 prepared between this second motor generator 2 and 
the power connection gearing 7. It has EV mode (electric vehicle mode) control means (the second 
control circuit 42 and second inverter 12) which performs acceleration or braking with the second 
motor generator 2 with the disconnection state of the first clutch 21. 

[0025] Moreover, the first inverter 1 1 which connects electrically the battery 5 used as DC power 
supply, and this battery 5 and first motor generator 1, and carries out the conversion transfer of the 
electrical energy bidirectionally, The second inverter 12 which connects the second motor generator 
2 and battery 5 electrically, and carries out the conversion transfer of the electrical energy 
bidirectionally, The speed sensor 30 which detects the vehicle speed, and the first rotation sensor 31 
which detects rotation of an internal combustion engine's 20 main revolving shaft, The second 
rotation sensor 32 which detects the rotational speed of the second motor generator 2, The clutch 
operation switch 29 which interlocks when a clutch pedal 26 is operated, and sends out ****** of 
the second clutch 22, It has the first control circuit 41 which controls the first inverter 1 1 according 
to the output of the first rotation sensor 31, and the second control circuit 42 which controls the 
second inverter 12 according to the output of the second rotation sensor 32. The second inverter 12 
and second control circuit 42 are included in said EV mode control means. 

[0026] Furthermore, the gear change driver 35 which carries out a selection setup of the gear ratio of 
a change gear 6 as a description of this invention according to an electrical signal, The clutch driver 
36 which **** the second clutch 22 according to an electrical signal, it connects with the first 
control circuit 41 and the second control circuit 42 electrically - having — operation information (an 
accelerator pedal 24 ~) It has a brake pedal 25, the regenerative-braking control lever 8, the clutch 
operation switch 29, and the gear change control circuit 40 that gives the electrical signal for control 
to this gear change driver 35 and the clutch driver 36 according to the signal from others. 
[0027] An operation means to choose the optimal gear ratio of a change gear 6 as the gear change 
control circuit 40 automatically according to a car rate and operation is included. In the second 
control circuit 42 as an EV mode control means When the second clutch 22 shifts to ****** from a 
disconnection state, the control means which adjusts the rotational speed of the second motor 
generator 2 automatically so that the rotational speed of both the revolving shafts of the second 
clutch 22 may approximate according to the gear change gear location set up is included. A 
polyphase current rotating machine is used for the second motor generator 2, and the means which 
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carries out accommodation control of the rotational speed of the field of the polyphase current 
rotating machine automatically in response to the signal from the gear change control circuit 40 is 
included in the second control circuit 42. 

[0028] As shown in drawing 2 , the regenerative-braking control lever 8 which performs selection of 
weak regeneration and strong regeneration by actuation of an operator is formed in the bottom of the 
steering handle 4, and the mode setting switch 9 which chooses EV mode (displayed as electric 
vehicle mode and M E") and a hybrid mode (displayed as "H") is arranged in the front face at a driver's 
seat. By choosing "H", an internal combustion engine will be in operational status, and this mode 
setting switch 9 serves as the mode of the electric vehicle using the second motor generator 2 by 
choosing "E." When this "E" is chosen, an internal combustion engine will be in a idle state in 
principle, but since it runs with the second motor generator 2 in the case of the second mode (charge 
mold electric vehicle mode) explained in the top and a battery 5 is charged with the first motor 
generator 1, an internal combustion engine 20 will be in a rotation condition. 
[0029] Two or more steps are prepared from the location of weak regeneration to the location of 
strong regeneration, and by closing this step in order, the regenerative-braking control lever 8 is 
constituted so that large braking torque may be generated. 

[0030] The first control circuit 41 constitutes a main control circuit, and the output from the 
electrical-potential-difference detector 17 which detects the electrical potential difference of the 
current detector 16 which detects the accelerator stroke sensor 14 which detects the stroke of an 
accelerator pedal 24, the brake stroke sensor 15 which detects the stroke of a brake pedal 25, a key 
switch 28, the regenerative-braking control lever 8, the first rotation sensor 31, and the current of a 
battery 5, and a battery 5 is inputted into this first control circuit 41. Moreover, the output from the 
mode setting switch 9 and the second rotation sensor 32 is inputted into the second control circuit 42. 

[003 1] The first clutch 21 performs ** or ** of the first motor generator 1 when it was directly 
linked with the internal combustion engine 20, and the power connection gearing 7, and the second 
clutch 22 performs the second ** or ** of a motor generator 2 and the power connection gearing 7. 
The power connection gearing 7 is connected with a differential gear 18 through a change gear 6, 
and a wheel 19 drives him by this differential gear 18. 

[0032] Although the configuration of a clutch is omitted by drawing 1 , the first clutch 21 makes the 
clutch operated by an operator's left leg clutch pedal 26 shown in drawing 2 with which conventional 
example equipment is equipped serve a double purpose. Or with the clutch, it can also consider as 
the configuration which forms the first clutch 21 in a serial mechanically independently. When 
making it serve a double purpose, it is required to constitute so that the condition of continuing 
stepping on a clutch pedal can be set up, and this can be set up by lever actuation (not shown). 
Moreover, in preparing independently, the clutch operated by the clutch pedal 26 equipped with the 
first clutch 21 by conventional example equipment and another clutch connected to the serial at the 
machine target are prepared, and it constitutes so that this can be continuously made into a 
disconnection state by lever actuation. 

[0033] In the large-sized motor vehicle, the equipment with which the clutch pedal and the clutch are 
not directly combined by the mechanical system in recent years has spread widely. That is, the clutch 
pedal of a driver's seat is equipped with the pedal sensor which detects the amount of treading in of a 
clutch pedal as an electrical signal, and the output of the pedal sensor is incorporated in a control 
circuit. On the other hand, the actuator is connected to the clutch as a mechanical system, and a 
clutch is ****(ed) according to actuation of this actuator, or the condition of a half-clutch is made. 
The control circuit is constituted so that this actuator may be controlled electrically. Therefore, the 
first clutch 21 and second clutch 22 can also be made such an electric configuration. 
[0034] In the case of this example equipment, it is the first mode (electric vehicle mode, EV mode). 
The second mode (charge mold electric vehicle mode) 
The third mode (engine mode) 

The fourth mode (auxiliary braking auxiliary acceleration mode: HEV mode) 
The fifth mode (regeneration mode) 

According to the run state of a car, a selection setup of the mode of five ** is carriedout. Since it 
mentioned above about this mode, a repeat is avoided. 
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[0035] First, the setting-operation in in the first mode in connection with this invention example, i.e., 
EV mode, is explained. The flow chart and drawing 4 which show the flow of the setting-operation 
in EV mode [ in / in drawing 3 / the first example of this invention ] are drawing explaining the 
power transfer path at the time of EV mode setting in the first example of this invention. 
[0036] If the mode setting switch 9 is operated and EV mode is set up, the first control circuit 41 will 
incorporate the output of the current detector 16 and the electrical-potential-difference detector 17, 
the current charge of a battery 5 will be detected, and a charge will judge whether it is over the upper 
limit specified quantity. If it is not over the upper limit specified quantity, the second mode (charge 
mold electric vehicle mode) is chosen, and the control is performed. 

[0037] If the charge is over the upper limit predetermined value, the first mode (EV mode) will be 
chosen, the second clutch 22 will be made into ******, and rotation of an internal combustion 
engine 20 will be suspended. Subsequently, if the output of the first rotation sensor 31 is 
incorporated, it checks whether the internal combustion engine 20 has stopped and it is in a idle 
state, the first inverter 1 1 is made into an OFF state, and a control signal is sent out to the second 
control circuit 42. 

[0038] The second control circuit 42 controls the second inverter 12 according to this control signal, 
and drives the second motor generator 2 as a motor. Then, the output of the second rotation sensor 32 
is incorporated, the drive of the second motor generator 2 is checked, and if it is in a drive condition, 
the second clutch 22 will be made into ******. 

[0039] At this time, this second clutch 22 is controlled by timing to which the rotational speed of the 
opposite shaft of the second clutch 22 becomes equal to ******. Thereby, generation of heat of a 
clutch can be made small and the second clutch can be constituted small. 
[0040] As shown in drawing 4 , the direct-current electrical energy of a battery 5 changes into 
alternating current electrical energy with the second inverter 12, the second motor generator 2 drives 
as a motor, the drive output is transmitted to a wheel 19 through the second clutch 22, power 
connection gearing 7, change gear 6, and differential gear 18, and a car carries out drive transit only 
under electric power. 

[0041] Here, the actuation at the time of the gear change in EV mode set up by doing in this way is 
explained. Drawing 5 is a flow chart which shows a gear change control flow at the time of EV mode 
setting in the first example of this invention. 

[0042] The output from the gear location sensor outside drawing is incorporated, and it judges 
whether a change gear 6 is in a neutral location. If it is in a neutral location, a control signal will be 
sent out to the gear change control circuit 40, the clutch driver 36 is operated, and the second clutch 
22 is made into a disconnection state. 

[0043] Here, if it judges and supplies whether the change gear 6 is thrown into the transit gear by 
actuation of an operator, while calculating the rotational speed of the power connection gearing's 7 
output shaft from the vehicle speed sent out to the second control circuit 42 from the speed sensor 
30, the rotational speed of the second motor generator 2 is incorporated from the second rotation 
sensor 32. 

[0044] The rotational speed of the second motor generator 2 is adjusted so that the rotational speed 
of both the revolving shafts with which the second clutch 22 counters may approximate based on the 
rotational speed of this output shaft, and the rotational speed of the second motor generator 2. That 
is, since the polyphase current rotating machine is used for the second motor generator 2, in response 
to the electrical signal which shows the optimal gear ratio of the change gear 6 according to the car 
rate and operation which the gear change control circuit 40 chose, the rotational speed of the field of 
the second motor generator 2 is adjusted with the second inverter 12. This accommodation is 
performed by changing the frequency of the alternating current supplied to the second motor 
generator 2. Thereby, the rotational speed of both the opposite shaft of the second clutch 22 becomes 
equal substantially. 

[0045] Control the gear change control circuit 40 by this condition, the gear change driver 35 is 
made to drive, and the second clutch 22 is made into ****** Thus, since connection is made after 
both the confrontation rate of the second clutch 22 has become almost equal, neither slipping nor 
generation of heat occurs in the case of connection, but rational clutch connection is made. 
[0046] If EV mode is canceled, the second control circuit will operate the clutch driver 36, and will 
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make the second clutch 22 a disconnection state while it sends out a control signal to the gear change 
control circuit 40 and cancels the drive of the gear change driver 35. 

[0047] Next, actuation of the moderation and regenerative control at the time of EV mode setting by 
the first example equipment of this invention is explained. Drawing 6 is a flow chart which shows 
the flow of the moderation and regenerative-control actuation at the time of EV mode setting in the 
first example of this invention. 

[0048] The second control circuit 42 incorporates the detection output from the accelerator stroke 
sensor 14, and judges whether the accelerator pedal 24 is stepped on. If the accelerator pedal 24 is 
not stepped on, since it will be in an acceleration condition, it judges whether a brake pedal 25 is 
stepped on and a retarder is in "ON" condition. Since braking is performed if it is in the condition, 
strong regeneration mode is set up. Since braking is not performed if it will be in the condition, weak 
regeneration mode is set up. 

[0049] Subsequently, the output from a speed sensor 30 is incorporated and it judges whether the 
vehicle speed is shown. If the vehicle speed is shown, the output of the second rotation sensor 32 
will be incorporated and the rotational speed of the second motor generator 2 will be detected. 
Operation presumption of the gear change gear location of a change gear 6 is carried out from this 
rotational speed and the vehicle speed, and the regeneration charge to the battery 5 by the second 
motor generator 2 in that gear location is determined. A regeneration charge is set up for every gear 
location. 

[0050] Next, actuation by the second mode, i.e., charge mold electric vehicle mode, is explained. 
[0051] When the first mode is performed, the first control circuit 41 incorporates the output of the 
current detector 16 and the electrical-potential-difference detector 17, and if it is the minimum 
specified quantity of the charge of a battery 5, it will choose the second mode. 

[0052] In this second mode, the first clutch 21 is made into a disconnection state, it makes the second 
clutch 22 ******, and the first control circuit 41 starts an internal combustion engine 20. Starting of 
this internal combustion engine 20 is performed by rotating the first motor generator 1 at a starting 
rate. Subsequently, if the output of the first rotation sensor 31 was incorporated, it checked whether 
the internal combustion engine 20 had started and it has started, the first inverter 1 1 is controlled, the 
first motor generator 1 is driven as a generator, and a control signal is sent out to the second control 
circuit 42. The second control circuit 42 controls the second inverter 12 according to this control 
signal, and drives the second motor generator 2 as a motor. 

[0053] The alternating current electrical energy which the first motor generator 1 generated is 
transformed into direct-current electrical energy with the first inverter 1 1 by this, and charge to a 
battery 5 is performed. The direct-current electrical energy of a battery 5 is transformed into 
alternating current electrical energy by the second inverter 12 at coincidence, the second motor 
generator 2 drives as a motor, the driving force is transmitted to a wheel 1 9 through the second 
clutch 22, power connection gearing 7, change gear 6, and differential gear 18, and a car drives with 
electric power. 

[0054] In actuation by this second mode, since it drives only for charge, the consumption of a fuel is 
very small, and an internal combustion engine 20 can set it up so that the air pollution by exhaust gas 
may become the minimum. 

[0055] The first control circuit 41 incorporates the output of the current detector 16 and the 
electrical-potential-difference detector 17, and judges whether the charge of a battery 5 was less than 
the minimum specified quantity. When less, since operation with electric vehicle mode is impossible, 
it carries out the alarm of this to an operator, and is urged to choose the third mode, i.e., engine 
mode. If not less, other modes can be chosen according to a situation. An operator converts the mode 
setting switch 9 into "H" (hybrid). Although the alarm to an operator has a desirable configuration 
using the cell capacity meter outside drawing, since there is no direct relation to this invention here, 
detailed explanation of the alarm to an operator is omitted. 

[0056] In this third mode, incorporate the electrical energy of a battery 5 from the first inverter 11 
first, it is made to rotate at a starting rate by using the first motor generator 1 as a motor, and the first 
control circuit 41 starts an internal combustion engine 20. Then, if the detection output of the first 
rotation sensor 31 is incorporated, starting of an internal combustion engine 20 is checked and it is in 
activation status, the first inverter 1 1 and second inverter 12 will be controlled, and the first motor 
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generator 1 and second motor generator 2 will be made into an OFF state. Subsequently, while 
making the second clutch 22 into a disconnection state, the first clutch 21 is made into ******. 
[0057] Thereby, an internal combustion engine's 20 driving force is transmitted to a wheel 19 via the 
first clutch 21, power connection gearing 7, change gear 6, and differential gear 18, and the same 
transit as the usual automobile is performed. 

[0058] Next, actuation by the fourth mode, i.e., auxiliary acceleration mode, is explained. 
[0059] It judges whether the first control circuit 41 incorporates the output of the mode setting 
switch 9, and is operated by the hybrid mode "H. H The fourth mode will be chosen if operated by the 
hybrid mode. 

[0060] In this fourth mode, the first control circuit 41 makes an internal combustion engine 20 
activation status, after it incorporates the detection output of the first rotation sensor 31 and checks 
starting of an internal combustion engine 20, makes the second clutch 22 a disconnection state, and 
makes the second inverter 12 an OFF state. Subsequently, while making the first clutch 21 into 
****** and enabling it to transmit an internal combustion engine 20 and the first motor generator 1, 
or one of its driving force to a wheel 19, when a car is in a braking condition, regeneration charge of 
the energy generated with the first motor generator 1 is carried out at a battery 5. In this condition, 
the first control circuit 41 incorporates the output of the regenerative-braking control lever 8, and 
sets up the strength of that braking according to actuation of an operator. 

[0061] Moreover, when the accelerator pedal 24 is stepped on strongly, the first control circuit 41 
controls the first inverter 11, transforms the electrical energy of a battery 5 into alternating current 
electrical energy, and drives the first motor generator 1 as a motor. Thereby, auxiliary acceleration is 
performed. 

[0062] Thus, in the fourth mode, since the auxiliary acceleration by electrical energy is performed 
when a car accelerates, or when running an ascent hill, when the amount of exhaust gas can be made 
small and a car slows down, or when running a downward slope, the electrical energy by electric 
braking can be revived effectively. 

[0063] The fifth mode (regeneration mode) is the mode set up when the charge of a battery 5 
becomes small and cannot run as an electric vehicle. In this fifth mode, the car is operated as an 
automobile by the usual internal combustion engine. And when braking is performed, while making 
the second clutch 22 into ******, the second motor generator 2 is used as a generator, and the 
electrical energy produced by braking is revived in a battery 5. 

[0064] (The second example) Drawing 7 is the block diagram showing the configuration of the 
important section of the second example of this invention. 

[0065] The gear change driver 35 and the gear change control circuit 40 are removed from the 
configuration of the first example which a change gear is a thing for the car by which a manual shift 
is carried out, and shows the second example of this invention to drawing 1 , and a change gear 6 is 
equipped with the manual change gear lever 43 operated by the operator. At furthermore, when [ the 
control means which gives the electrical signal for control to the second control circuit 42 which 
constitutes EV mode control means at the clutch driver 36 according to operation information, and 
when the second clutch 22 shifts to ****** from a disconnection state ] The control means which 
adjusts the rotational speed of the second motor generator 2 automatically so that the rotational speed 
of both the revolving shafts of the second clutch 22 may approximate according to the gear change 
gear location set up is included. 

[0066] It is carried out like the first example the setting-operation in EV mode, the gear change 
control action at the time of EV mode setting, and the moderation and regenerative-control actuation 
at the time of EV mode setting are indicated to be to drawing 3 , drawing 5 , and drawing 6 also in 
**** 2 example. 

[0067] Moreover, also in **** 2 example, according to the run state of a car, a selection setup of the 
five modes, the first mode (electric vehicle mode), the second mode (charge mold electric vehicle 
mode), the third mode (engine mode), the fourth mode (auxiliary braking auxiliary acceleration 
mode), and the fifth mode (regeneration mode), is carried out, and each control is performed by the 
second control circuit 42 like the first example. 

[0068] Generally a motor can obtain a large output torque in the large rotational-speed range as 
compared with an internal combustion engine. Therefore, in the electric vehicle mode of**** 2 
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example equipment, an operator can perform smooth transit using a small number of gear. By using 
the 2nd ** and the 4th ** among the five-step gears used in internal combustion engine transit mode 
as an example, it is possible to perform start and acceleration smoothly. It is possible for a change 
gear to perform the usual road surface transit at general operational status, set it as the 4th **, and to 
perform impaction efficiency in premises etc. using the 2nd **. 
[0069] 

[Effect of the Invention] As explained above, when running in EV mode also in the hybrid car it can 
run as an electric vehicle when not operating an internal combustion engine according to this 
invention, proper gear change by the change gear can be performed automatically. When the 
operator who is driving the common automobile equipped with an internal combustion engine by this 
drives a hybrid car, it can operate smoothly, without having sense of incongruity. 
[0070] Moreover, since it is controlled so that the rotational speed of both the confrontation shaft of 
the clutch of the side which supplies electric power becomes equal substantially, it can lessen that 
slipping and generation of heat arise at a clutch. And since the clutch itself can be miniaturized, 
economical equipment is realizable. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[0 0 2 0] aCit«S-r = *ryu. h t 

i"3»*fcfcJ*iM-*;i KX« 
lwillb#(cj: 9ikf^«ix5V7 h fcRtf\ SHE* 

[0 0 2 1 ] 
[0 0 2 2] 

[0 0 2 3] (£— 3*Jfc«) G&Q 1 
K»o»*Sr^i-^D y*HU IS 2 tt*5BM»— HlfiOT 

[0 0 2 4] *J8MS-3llftffi»±, f^^fH 20t : 
^rt«R«B9 2 O09B6«blciU»«tuft:fl|-09«WB*fll 

it, ^met. zn&mme 2:niBiieMk^n(cR 
^<7p^-om®j^m«2 t»*is»»*7 tofwiwRit 

t>ftfc»ZO^ 9 y f 2 2 t I-^^7y 

^2 ©*»»Wl2lcJ:01lDii*fctt 
fH»£rtT5EV*~K («ftS»«:^~K) Mfl^R 
(»roM»i3K4 2«J:vJB-©-<>^-^ 1 2) t 

[oo2 5] *tz, mmnmtttzwwtos k+ z<dw 

I2ks M&Z&Mi-Z>Mm't>"V-3 0 2 
OO^Ie3lc$fi^[H)lc^^ffi-r2)M— t75[53icir^^3 1 

m-^m®)^m^2o[o]^i$s^^£ti*r5m-^iHi 
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icir^1>-3 2 * 7 yf* • 2 6 J&s$»fE $ttfc t 

*lwiSftLTS*-G>* 5y*-2 2<D»ra*§-*aittJl-** 

^l:l^otg-(7)^^-^i 1 fcMfll-j- 5^— <7> 

ftJffl>[E]2S4 1 m—(0^m±>D-3 2<D\tij]\Z\^tLtf 

otS-0^/<-^ 1 2trM«H-«ff=«>lM«PBW4 
2 i#i**.e>ix5 0 iWEEV*-KWJ»*aiill!Sr(D 
w<-* 1 2*5j:t^»-(DWai|lJB4 2^$*tv5o 
[0 0 2 6] $<blr, *^^»^LT, £i£*&6<D 

?yfB»«3 6t, JK-o«|»!slB4 l*3J:t^S-0 
i»@B4 2 2:*ftni^Xlt»^inE8kffflra (T*-fe 

m^r) \z \.iz&<?xz<D&mmw)m 3 5*5*1**?* 

[0 0 2 7 ] 2E%«J»i°lK4 Olcte, *Fiifia*3J:T/SI 

5W**R#**iV X~a>IMM§JB4 2lcttEV*— 
KMW^RfcLT, X-to*9y*2 2t*m$tnt*b» 
««H-»fTi-5t*lc, RESJxTV^K3B**ffi«U: 
Lfc**o-c-toss:io*7y?-2 2 onisiiENoisHEii 

*tfifi«1-a J: 5 lcff=o«n«mai2 OEHEXACtrB 

J-tt«5tS9ffl)[s3K4 0d»bO«**ra«tr*O#«S5SIE 

[0 0 2 8] SWEJfcfcJl. [21 2 fc*-j-J; 5 (c, »K/>y 
hvu4 0Tl^aie#ollfP»cJ: 9BD£*5J:tJ<MUB]&a 
»««rfT5laI*IW»*fpw<-8jftSRltb*t, ^oftj® 

"0*5) fci^^yyK-^-K ( Thj 

C^-KSfc^yf 9H, Thj trBK1-£C&tt: 

Id J: ^zoliiMl2 Mv^txaMc^- K 
bteZ> a ceo r e j d*ig*SKfei:#fwlRaiJ«j{crt»ai 

[0 0 2 9] H*»HMI#W<-8tt, »0S<OtflrR*» 
bMUB&OttBi-ClIRW^^y^Rltb^ 
yy^fcWIcHtSwilCt 5*#v^u- * h/w*«r 
J: 3 WW****. 

[0 0 3 0] Jjl-tf)$fi3P[e]&4 10£M*Ple]BI«:«b8 
Lx iO»-wB»lHlB4i(:ii, 7^t;u-^/u2 



(5) 4#BS3Z 11-75302 

8 

4<D* ho- *Srttffli-ST*-feyu • ^ ha — * . 
tH, I U-^r • ^<*0U2 5<D* ho-^^^£fii-5 
^l/-^.7hD-^t^tl5, *-«^-fyf 2 
8, H£Mttl&flsi<v<-- 8, <OIs]$5-fe>1^3 1, W 

<omffi£ftm-r<5mflE&aj3ii 7^b(oaa^^AA$n 

5, »— OSHBH1K4 2JCI4, KRJ6**f* 

So 

70 [0 0 3 1 ] CO* 7yf 21 ttftM«H2 0 Iciftj^ 

nKSrffvv »no* 7*^2 2nsi— omt5^m«2 

7tt^iiJ&6 5r^Ltf^ 77 • ¥ti 8 1c: 

[0 0 3 2 ] 131 Jctt* 9 y^oSUS£d5«tt$ turves 

SIS2l^-riItE#a>£a* ?yf • ^*VU2 6K«fc 9 

fcttB«lw«*ttfci£fllfcJB— o* ? y f2 l SraSitStil 

^y/i-SrB^-o-JJtr v^«ffi^R3£i"5 w 5 
J: 5 W*fc1-3£fc 9 % 
*t)RS1-5wt*s-C^<5 (B^r) . *fc, SUtc^r 

£frTV>3* 7 y^- • ^*VU2 6 J: 9 t£fE£ia,5* 7 
y^t««MJcii:^«ttL^:Si]0*7y^SrR»t, w 

[0 0 3 3 ] *aaKi*"Ctt, iS*^7yf - • <<?A>h 

y^2 l*ii:t;*-^7yf2 2 ^c^*9^m^w 
[0 0 3 4 ] * jllfi«»JSR^»-frli. 

k (^mMrn^s®)^- k) 

»=^-K (^>^>-^- K) 

^E9^- K (»ttlMB«a»Da*- K : HEV^ K) 
IK- K (Hfe*— K) 

so <D5_r><D*- h'&mffitoiEftttmziscxmvi&mziri 
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9 

So 

[0 0 3 5 ] *1\ *»Mjtlfi«|^^fe<&fg— 
K v tftbfeEV*- K©R*tt.fPicov%r.KW.f 5.. 
Q 3 li**WS-j?««lc*5it 5 e V*- K*>Rfflftfls 

[0 0 3 6 ] *-KR**-f y^-9*«liffS*LEV*- 
KjWRJtSixai, »-ofW»|5JB4 ltt«»ttai»l 
6*5«fctfmff&m3§l 7QffiA*r*M*** Sl?&5^ 

[0 0 3 7] am*A J ±H9f*«[S:tt*.TV^tf, »- 
K (EV^-K) roBfe«rfrV\ S^7yf 2 
2 U rt««BB2 0©lHlliKSrffJhi-5. Ri* 

l l fe*7*«fcU m-^$iJffli[B3gS4 2 
[0 0 3 8 ] » Z. OMUPlBlK 4 2 M\ i OM»«*Jc L 

[0 0 3 9] ClOfc*, »— 0*9*f-2 2 0#rtJ|»© 

[0040] ei 4 m^-?-.*: 5 i-* ft% 5 ^m^m^ 

ttl 9K65i§£;ft, N *Wttm«»*^*TB«i*f¥i- 

[0041] rct\ :oj;9iar^^tEv^ 
[0042] ig^o^^ffiia-fe^^fcoaiA^Biii 

5o h7/uffi«lwfentf2e*M»0a4 Olefin 

(t^$r^£t}LT, ^9y«IM3 6*rB*S**-0 
^77f2 2«rWf«ffl^i-S. 

[0 04 3] CdT\ ME#0»f£K.fc DSB*«6#jfe 



(6) 1 - 7 5 3 0 2 

70 

tutf, *5S"fe>* 3 0 36*5>»-O«|W|5iK4 2«ciSmS 
[0 0 4 4] w^£H^I4^®^SfeJ:U ? mromife% 

1 2(c«t dimm-*. woieasum— o«i&^m«2^ 

[0 0 4 5] r tO^ffiTX j$SS5(HlK 4 0 £frJ3P LTX 
20 ic-fS. 5l-^~o^ 7yf2 2 ON jstSitft^ 

[0 0 4 6] EV*- K**HHft**t<5 4:, Sg~o?fiiJffl)[H| 

iff$fSl^7yf2 2 ^©T^tftglCi-So 

[0 0 4 7] ftm, J: 5 EV* 

JO 12} 6 »4*»wm— JII6«^*s*+5 E V^e- KR^^oM 

[0 0 4 8] JR" O^J^l©?§ 4 2 M\ r ^ ir • * h n 
• -fe^lM 4^e>OtftfflttJ^S:St5i^ T^ir/u- 

"<^2 4#tt*;h,TV^jrtt;h,tf % »D5*«ffifw^V>0 

■c, t'u-^t • ^^2 5^Btn^oy 

40 SrRjrj-<5. 

[0 0 4 9] *ljiirV^3 O^bOffi^^^ii 

jh/CV\h,tf. m^OlHl^irv-^3 2oa*Sr«tia^JBZ: 
0«»«fl;«2 0lH«BiS«Sr*Uii-S. wOEIsif if 

o^^rfflrBJw*5ft S»-co«B38«« 2 lc £ 5S1?& 5 

[0 0 5 0] ftic, K. i-**>%3f6mffl«*B 

50 iSb*^- KlcJ: 5ii^lc:oi N "Clft^i"^)o 
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[0 0 5 1 ] S—OfflWEltt 4 1 11, M* JM? 

[0 0 5 2 ] ^OSZ^-Km »-OB»@B4 1 
(11-^7^2 l Sl^7yf2 2«r 

«*fflfcLT* AJMM2 0*filk-i-S. Z(Dft&m® 

e»LTv>ttwrs— ©*r i i^r0j^iurm— 

[0 0 5 3 ] w*Uc£9 v $-^l»^lil^L 
fcSeac«*^*^*#*-<a-Y 1 1 

Bfl-, Suites <D\g.MW&^*Jl'*r&&~<D'( >v*— 9 

22, ^ilfe#*7, fcfcaefcJiiW-f 7r w 

[0 0 5 4 ] ^^r^-KHJ;5i^m rt&»H 

J: 5 ^ h ^-Ct 5, 

[0 0 5 5 ] »-OfH«l|slB 4 1 «\ «SK4*£ti» 1 6 *3 

KS:a«i-S J:5l-ffii-. TBotv^ 
So >I$n#te^-K12:£*^^9£ THj W^y 

[0 0 5 6] C K-(?l±> JB-OfflWEIB 4 1 

a*-eii]«ES-&rt««B2 0«rfitt1-5. *£v>T!fl-<D 
I§]|c-fe>-^3 i o*aiflB*fclJiSi*, Fty»«£B§2 0Oig 
»a>»»«rfTV\ SURIft^fcfttt* JH-tfM^-* 
1 1 &XVm~<0<( 1 2^^Jffl)UT^-comStl 



(7) ttM¥l 1 - 7 5 3 0 2 

[0057] cn;ci:»? x to&mi®2 o<omw)j3&m— 

^7yf 21, S*)*)ilig#$:7, 8!ig*6^J:T/x^ 
[0 0 5 8] jBgg*-K, 

[0 0 5 9] M-^^J^[HlK4 1 Wt, ^E— KSS:^^W s> 

^•9om^?rii^^. wyy y k • k fHj k» 

[0060] :^iE^Km <D®m\E\m4 1 
nrt«s«Ba 2 0 zmmytmiz u %—<nmm* ^ 3 1 

lc, S-«)^7yf2 2«r»f«ffilcU, Iio^y/^ 
^ 1 2Sr^-7««8^i-5. S-^7yf2 1 

m-^mtb^mts 1 -ci5«&^j.*^4r*#«ft 5 td 
20 [ei^^ai-So w^tta-cjB— o#j»0B4 in, \b\± 

M»»f^w^8 0ttJ*Sr»a&^ ^rowftoaggsrai 
[0 0 6 1 ] T ^-fe/w • -<Vju 2 4 36«3ft<B*ix 

fti^/u^^seuiLX, m-^St&%««lSrm«J«i: 

[0062] neg^e- K-Ctt, *W**»D* 

i" 5 t % h Z v Mi^ 9 ^^r^tT-r^ i: # iciim^*^ 

[0 0 6 3 ] K (0^- K) Wt % 5 <D 

2 SrSl«1B -T 6 * & fc ic^ - Ofij^li 2 

i-a. 

[oo64] (»rjas«) ei 7 n*jgM»m*«o 
[0065] *&wm-mmm±s ^w^^^r/u 

50 «iiafc^o-c^7yffii3 eicra^m^ift^- 



(8) 

J3 

»*»;:»tTi-*i*fc. R£*ixTV*5fci8*irtell 
[0 0 6 6] EV^-KGOKJg 

[0 0 6 7] *ifc, *»r3l»ffili£*3v^-cfc. 70 
K K) % SI^-K (^iim^ft 

**-K) % SS^e- K K) , ^E^- 

RRSStu, S~ 0MMHB4 2I^J: 9*MtwM& 
[0 0 6 8] -«ld«»«lirt«S«BBJwtt:ttL'C, J£v> 

BffijfefTS:fTV\ JB2j*Sr*i]fflLT»rtJci3Jt5tt«» 
[o 0 6 9 i 

SSriHELfci tic, 5M«(!«r»octft<R»^5HE 
[0 0 7 0] ««»*Sr««t5«o^9yfo 

EL 

[SI 2] *«M*-j|»«|^*5«tSlH]*»J»»f^^ 



WJH^Pl 1 - 7 5 3 0 2 

faS0iJ£r^1-I2l o 

[El 3] #$89igs— SlifcWwdsttSE V^e— KOBSIl 

[EI 4] H«Wc*5rt-<5E V^e- KR:£b*o 

ttAfiSSBfrKn-f-aB. 
[El 5] *&9im-nm&}\z&rtZ>E V*— KRJfcBfrW 

[EI 6] #3SWS— HffiWlc*3»tSEV^~KRS^O 
Mot • El*W.f»ifcf^oSltixSr^i-7 a |> 0 

[El 7] ^SMS-JllfiOTOKffl^^Sr^i-^ny^ 
E). 

7 B^a^#*: 

8 E£M»»flsw<-- 

9 *-KRJfc*-f y* 
1 1 ^— <D<<>'<—* 
1 2 ^Zl^-Y ^ 

1 4 T^-frA' • * h n — ^ . -fe^-y- 
15 yu- 3r • * ho — ^ . ir ViJ- 

i e nm»m» 

1 7 mjE&tts§ 

18 7-f7 7^t/l"^ 

1 9 

2 o rt&tftM 

2 1 I-^7S/f 

2 2 £~ 7 y^ 

2 4 T?1ZJU • 

2 5 ^U— ar-^y^ 

2 6 * 7 y*" • -^/U 

2 8 ^-^-Tyf 

2 9 ^yfW^j/f- 

3 0 Wff-fe 

3 1 m~ O[o]|n*fe>-^ 

3 2 ^-c^iteir^ 
3 5 

3 6 ^9y«Bi 

4 0 CJtlHffDK 

4 1 «— OMfflUB 

4 2 ^ro^jffliis]^ 

4 3 Kit«U'/<- 
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(9) 



1 - 7 5 3 0 2 



[Hi] 



IE] 2 ] 



14 




IB*' 
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(10) 



«$ S6W- 1 1 -7 5 3 0 2 



[1313) 



< 



> 



NO 



YES 



EV*- K: 



( vim) 



< 



> 



NO 





YES 
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r 
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(11) 



1 1 -7 5 3 0 2 



[El 5] 



[yes 



NO 



NO 



1 


YES 








. i 










^ 
















1 
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r 



□ED 
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(12) 



«fBH*P1 1- 7 5 3 0 2 



[SI 6] 

QST) 



YES 



NO 



> 



NO 



.YES 



/ 









NO 



YES 



( *± ) 



(51) Int. CI. 6 

// F 1 6H 59:44 
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(72)3§^# Sg> 

JW«B0»m0»£3TB l#ifil 01? 
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